Objective: To document nutrient and food group serving intakes from food sources among Latina subgroups living in the same geographical area.
Counselling women about healthy dietary intake patterns during pregnancy requires knowledge of the overarching dietary recommendations and knowledge of the nutrient and food intakes of pregnant women. Programmes that provide prenatal nutritional education are more effective at counselling their clients if they have an understanding of the dietary patterns, including the types and amounts of food and nutrients consumed, of the population they are addressing. Prenatal programmes that predominantly serve Latinas may serve several subpopulations, including women from different Central and South American countries, Mexico and Puerto Rico. Yet, research on prenatal dietary patterns among different Latina subgroups is limited. Thus, little is known about the dietary patterns of diverse Latina subgroups and even less is known about differences in nutrient and food group intake patterns between Latina subgroups, especially between those living in the same geographical area.
Despite the strong links between dietary intake and birth outcomes (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) and the differences in birth outcomes between Latina subgroups (Puerto Ricans have the highest rates of low birth weight and very premature births among the Latina subgroups) (12) (13) (14) (15) , few studies have documented nutrient and food group serving intake patterns among pregnant Latinas (16) (17) (18) (19) (20) (21) (22) (23) . Most of these studies have been conducted among women of Mexican descent. Diets of pregnant women of Mexican descent are influenced by acculturation (16, 24) . Mexico-born women consume significantly more fibre, vitamins A, C and E, folate, Ca and Zn, as well as more servings of fruit, grains and dairy products, per day compared with US-born women of Mexican descent (16) . However, the longer that Mexican-born women live in the USA, the less likely they are to consume optimal amounts of nutrients (16) . Mexican women who grow up in the USA and have lower social support are more likely to have poorer dietary quality compared with those who grow up in Mexico (24) . Findings from these studies suggest that traditional dietary patterns provide more nutrients and nutrient-rich foods compared with a US-based diet and that traditional patterns become modified to US patterns the longer an immigrant lives in the USA.
To our knowledge, only one study has documented differences in nutrient intakes among pregnant Latina subgroups. That cross-sectional study conducted in New York over 30 years ago with a multiethnic sample of low-income pregnant women was limited by the comparison of intakes of only nine nutrients (i.e. energy, protein, Ca, Fe, vitamins A and C, thiamin, riboflavin and niacin) (18) . Results from separate, individual studies conducted among either Mexican-American (16, 17, 19, 21, 22) or Puerto Rican women (20, 23) suggest that dietary patterns may be different among Latina subgroups; yet, direct comparisons among different Latina subgroups could not be made because those studies: (i) were conducted in different geographical areas; (ii) did not use the same inclusion criteria; (iii) were conducted at different time points, with many being outdated (i.e. conducted in or before the 1990s); and (iv) reported on only selected nutrients and/or food groups. The only study that compared nutrient intakes among Latina subgroups (18) is limited in scope as it: (i) included only high-risk obstetric patients; (ii) reported nutrient intake differences for only nine nutrients with no information regarding daily food group serving consumption; and (iii) was conducted more than three decades ago. Therefore, the primary goal of the present study was to compare current nutrient and food group serving intakes from food sources between Latina subgroups living in the same geographical area.
Methods
Before beginning the present study, Institutional Review Board approvals were obtained from all collaborating institutions, which included the University of Connecticut, Hartford Hospital, the Hispanic Health Council and Saint Francis Hospital and Medical Center. Participants also provided written informed consent before administration of the survey.
Study population
The present study was conducted with a convenience sample of 241 low-income pregnant Latinas living within Hartford county in Connecticut. Women were recruited from local programmes and agencies including: the Special Supplemental Nutrition Program for Women, Infants, and Children (WIC; 51?1 %); maternal and infant service programmes (15?0 %); other programmes and activities from a local community agency (13?3 %); phone and street outreach (8?9 %); family/friend referrals (4?3 %); local stores and restaurants (3?8 %); an area hospital (1?7 %); local community health centre or health service organization (0?8 %); and elementary schools Women were recruited if they: (i) identified themselves as Latina; (ii) were pregnant; (iii) lived in the Hartford area; (iv) were $18 years of age; and (v) were participating in WIC or were eligible for WIC. Women recruited from September 2005 to December 2006 had to meet additional inclusion criteria. They were included if they met the above inclusion criteria and were also between 4 and 8 months pregnant, planning to deliver at one of the two city hospitals and were not homeless.
Bilingual/bicultural interviewers administered a survey at study enrolment. Ethnicity was assessed by having participants classify themselves into the following categories: (i) Puerto Rican; (ii) Hispanic or Latina; (iii) Puerto Rican American; (iv) American; or (v) other. Participants who identified themselves as 'Hispanic/Latina' or 'other' were asked to specify their Latina sub-ethnicity. If ethnicity was not reported, place of birth was used to assign it (n 18). Since approximately 70 % of the study sample was of Puerto Rican descent, ethnicity was recoded into Puerto Ricans and non-Puerto Rican Latinas. Level of acculturation was assessed using proxy measures including language preference (English, English/Spanish, Spanish), type of birthplace (US born, non-US born -urban, non-US bornrural) and length of time of living in the USA (below the median, at the median or above the median).
Dietary intake assessment
Dietary intake was assessed using a 24 h recall administered immediately after the baseline survey, with 13?3 % of the 24 h recalls reflecting a weekend day. Interviewers followed the standardized multiple pass methodology (25) . Culturally appropriate food models, measuring spoons and cups, bowls, plates and utensils were used to help participants report serving sizes. Participants who had difficulty in estimating portion sizes with our measuring instruments were given an opportunity to use their own household items to arrive at the estimate. For example, participants had the option of filling their own mug or cup used for drinking beverages with the amount of water corresponding to the amount consumed. The interviewer then measured the amount of water in the cup using the study's measuring instruments. As a quality control measure, specific food items and restaurant foods were also purchased, measured and/or weighed. For example, if a participant consumed a piece of beef flank from a local restaurant, the restaurant was contacted and asked to provide a standard-sized piece of beef flank that was usually provided to customers. After it was purchased, it was measured and weighed. This measurement became the standard for all participants who reported eating beef flank in that same dish from that same restaurant. In addition, recipes, including portion sizes, were also obtained from participants to provide reliable intake measures of ethnic foods. If participants could not provide the specific recipe, standardized cookbook recipes for that dish were compared with similar dish recipes provided by other participants; in most instances, the standardized recipe was used.
At the end of the 24 h recall, participants recruited from September 2005 to December 2006 were assessed for prenatal supplement and medication intake during the recall period (n 138). Given that prenatal supplement use was not obtained from the whole sample and that assessing nutrient intake from prenatal supplements was not the primary objective of the present study, nutrient intake analyses including prenatal supplement use were not conducted.
Data from the 24 h recalls were entered using the Nutrition Data System for Research (NDSR) software versions 4?0_35, 5?0_35 and 6?0 (University of Minnesota, Nutrition Coordinating Center, Minneapolis, MN, USA). The entry of each 24 h recall was checked three times to ensure that foods, serving sizes and recipes had been entered correctly. Recipes were entered according to the total number of servings prepared and consumed, which were calculated using the serving sizes specified in the NDSR manual (which follows the Dietary Guidelines for Americans 2005 and US Food and Drug Administration serving sizes). For example, if a participant included three cups of uncooked rice in a recipe, this was deemed equivalent to nine cups of cooked rice. Since half a cup of cooked rice was considered a serving for the grain group, the nine cups corresponded to eighteen servings of cooked rice.
Although the NDSR software includes a wide selection of Latino foods, not all foods that participants consumed were available in the database. Food label and ingredient information for ethnic food products unavailable in the database were collected from food wrappers provided by participants, from food packaging at local ethnic convenience stores/bakeries and from manufacturer/ distributor websites, as well as by directly contacting the food manufacturer. All food label and ingredient information was submitted to the University of Minnesota for inclusion into the NDSR database.
Estimation of nutrient and food group intakes Nutrient intake was estimated from participants' daily intake data for energy, from six nutrient ratios (i.e. percentage of energy from fat, carbohydrates, protein, SFA, MUFA and PUFA) and from fifty-one individual nutrients (out of the 136 nutrients, nutrient ratios and other food components and indices that NDSR generated). NDSR assigned thirty-three subgroups for grains, seven for fruits, ten for vegetables, twenty-eight for dairy products, twenty-eight for protein and fourteen for fats. These subgroups were further combined, creating a total of fifty food groups.
Statistical analyses
Analyses were conducted using the Statistical Package for the Social Sciences version 15?0 (IBM Corporation, Somers, NY, USA). Histograms were generated and the Kolmogorov-Smirnov (K-S) test was used to determine the shape of the distribution of energy-adjusted nutrient intakes and daily serving intakes per food group. Mean and standard deviation were generated to determine the average daily intake of energy and the percentage of energy from fat, carbohydrates, protein, SFA, MUFA and PUFA since they had normal intake distributions within the sample population, as defined by a non-significant K-S test. An independent sample Student's t test was conducted to test for ethnic differences.
Tertiles were generated for energy-adjusted nutrients and food groups with skewed intake distributions. Of the fifty-one individual nutrients and fifty food groups examined, five nutrients (fat, protein, thiamin, Se and total sugar) had normal distributions. They were examined as tertiles to maintain consistency with the reporting of results. Participants were assigned to one of four categories on the basis of their consumption level. Those who did not consume the nutrient or food group were categorized as non-consumers. Participants who consumed the nutrient or food group were classified according to consumption tertiles. The x 2 analysis was then used to examine the relationship between nutrient and food group serving intakes and the Latina subgroups.
Nutrient and food group serving intakes that differed significantly or marginally significantly (P # 0?10) between Latina subgroups were analysed further using multivariate logistic regression to determine whether the Latina subgroups were independent predictors of nutrient and food group serving intakes. Nutrient intake outcomes were categorized in one of two ways (highest intake tertile v. low/middle intake tertile or the lowest intake tertile v. middle/high intake tertile) on the basis of whether falling in the highest or lowest tertile of intake for each nutrient was optimal or not according to the 2005 Dietary Guidelines' recommendations. Therefore, the OR was expressed in terms of suboptimal nutrient intake. For example, the odds expressed for SFA were in relation to the highest intake of this nutrient, whereas the odds for fibre are in relation to the lowest intake of this nutrient. Food group outcomes were initially classified into consumers and non-consumers. Food groups with ,30 % of non-consumers were reclassified into highest serving intake and no/low/middle intake to avoid a poor model fit resulting from small sample sizes between consumers and non-consumers.
Regression analyses were adjusted for demographic and socio-economic characteristics that were significantly or marginally significantly different (P # 0?10) between the Latina subgroups. Trimester of enrolment was also included in the analyses to control for dietary differences that may occur because of hormonal changes early in pregnancy (i.e. morning sickness).
Since both Latina subgroups also differed significantly with respect to acculturation proxy characteristics, it was necessary to determine whether ethnicity and acculturation variables were strongly related before including them in the final model to avoid multicollinearity. To further determine whether the Latina subgroups were related to acculturation, additional logistic regression analyses were conducted. We first conducted logistic regression analyses for each nutrient and food group serving that was significant or marginally significant in the bivariate analyses using eight different combinations of acculturation proxies and ethnicity as key independent variables. The overall rationale for entering these variables simultaneously was to attenuate the association between ethnicity and nutrient/food group intakes. Second, acculturation proxies were entered into a multivariate logistic regression model predicting the Latina subgroups. Results from these analyses showed that acculturation proxy variables and ethnicity could not be entered together in the same model as the former strongly predicted the participants' ethnic subgroup.
Dietary recall data from eight participants were not included for the following reasons: (i) the 24 h recall was not completed (n 2) or the participant was unable to recall information (n 1); (ii) participants had implausibly low or high energy intakes (,2092 kJ (,500 kcal) or .27 196 kJ (.6500 kcal; n 2)); (iii) participants lived in temporary housing (n 2); and (iv) participants had medical conditions that limited their energy intake (n 1). As a result, only 233 out of the 241 participants were included in the analyses.
Results

Participants' characteristics
Non-Puerto Rican Latinas represented 32?6 % of the study sample and included women from Mexico, Central and South America and the Caribbean ( Table 1) . Comparison of demographic, socio-economic and acculturation characteristics between the two groups showed that nonPuerto Rican Latinas were significantly more likely to be older in age and to have a partner compared with Puerto Rican women. In contrast, Puerto Rican women were significantly more likely than non-Puerto Rican Latinas to be enrolled in food assistance programmes such as the Supplemental Nutrition Assistance Program and WIC, to have been born in the USA, to have lived in the USA longer and to be bilingual. Table 2 describes the macro-and micronutrient intake characteristics for the whole sample of participants. Significant differences in energy and nutrient intake ratios were found between the Latina subgroups (results not shown). Puerto Ricans had higher mean intakes of energy compared with their non-Puerto Rican counterparts (10 718?2 v. 9586?4 kJ). Puerto Ricans also had a higher percentage of energy from fat (32?5 % v. 27?2 %), especially from SFA (12?1 % v. 9?6 %) and MUFA (11?4 % v. 9?5 %). A higher percentage of energy for non-Puerto Rican Latinas came from carbohydrates (60?2 % v. 54?4 %).
Nutrient intake
Significant differences in nutrient intakes were also found between Puerto Rican and non-Puerto Rican Latinas for twenty-eight of the fifty-one individual nutrients assessed (results not shown). Latina subgroups significantly predicted suboptimal intakes for 68 % of those twenty-eight nutrients (Table 3) . Non-Puerto Rican Latinas were more likely to fall in the upper tertile of intake for carbohydrates and starch, whereas Puerto Ricans were more likely to consume higher intakes of fat, including SFA, MUFA and trans fatty acids. However, Puerto Ricans were more likely to fall in the lowest tertile of intake for vegetable protein, fibre (total fibre, insoluble fibre and soluble fibre), total and dietary folate, Mg, Mn, K, b-carotene and water, whereas non-Puerto Rican Latinas were more likely to consume lower intakes of vitamin B 12 and Cu. For each nutrient model the Hosmer-Lemeshow statistics indicated that the fit was adequate, with the exception of b-carotene.
Food group serving intake
The median daily intakes of all fruits and of all protein foods combined were four and five servings, respectively ( Table 4 ). The median intake for all grain foods combined was over seven servings. By contrast, the median daily vegetable and dairy product intakes were 1?3 and 2?0, respectively. Sugar-sweetened beverages, salty snacks, sugar, candy/sweet sauces/frosting, sweet baked goods and fats/oils were frequently consumed.
Significant differences in serving intakes were found between Puerto Rican and non-Puerto Rican Latinas for twenty-five of the fifty food groups (results not shown). Twenty of the twenty-five food groups had .30 % of nonconsumers and we classified these food group outcomes as non-consumers and consumers. The Latina subgroups significantly predicted the consumption of twelve of the twenty food groups (Table 5) . Non-Puerto Rican Latinas were more likely to consume tortillas, dark green and yellow vegetables (all types of these vegetables as well as only those from fresh or cooked sources) and sugarsweetened products, whereas Puerto Ricans were more likely to consume breakfast cereals, crackers, processed meat, cheese, regular soft drinks, sweetened fruit drinks and sweet baked goods.
The remaining five of the twenty-five food groups were classified into highest and no/low/middle food group servings. The Latina subgroups significantly predicted the odds of falling in the highest food group serving intake tertile for three of the five food groups (Table 5) . Non-Puerto Rican Latinas were more likely to fall in the upper tertile of food group serving intakes for all fruits, tomatoes and other non-starchy vegetables. The HosmerLemeshow statistics indicated that all the food group models had an adequate fit.
Discussion
Findings from the present study show that Latina subgroups living in the same geographical area have substantially different nutrient and food group serving intake patterns. We showed that non-Puerto Rican Latinas compared with Puerto Ricans consumed more fruit and vegetables and fewer processed grains (i.e. breakfast cereals, crackers), processed meat, cheese, artificial beverages (i.e. regular soft drinks, sweetened fruit drinks) and sweet baked goods. Consistent with this, non-Puerto Rican Latinas had higher intakes of key vitamins, minerals and fibre but lower intakes of fats (saturated, monounsaturated and trans fats) compared with Puerto Ricans. One explanation may be the differences in acculturation level between the ethnic groups. In our study, non-Puerto Rican Latinas compared with Puerto Ricans were significantly more likely to be born outside the USA, to live for less duration in the USA and to speak only Spanish. On the basis of these differences in baseline characteristics of the accepted proxy measures for acculturation, the non-Puerto Rican Latinas in the present study were much less acculturated. This conclusion of acculturation was strongly supported through the multivariate logistic -No more than 1 % had missing values, except for monthly household income (n 184) and type of birthplace (n 203) because many participants did not know their household income or if their birthplace was urban/semi-urban or rural.
--Includes participants who identified themselves as (% of the whole sample): Mexican (12?0 %), Peruvian (6?4 %), Guatemalan (3?0 %), Dominican (2?6 %), Honduran (2?6 %), Colombian (1?7 %), El Salvadorian (1?3 %), Uruguayan (0?9 %), Ecuadorian (0?9 %), Argentinean (0?4 %), Bolivian (0?4 %) and Cuban (0?4 %). yThe x 2 analysis was conducted to determine differences between ethnic subgroups.
JBecame an exclusion criterion for the longitudinal study. zBased on median time spent in the USA for the whole sample.
--Non-US born includes being born in Puerto Rico.
----Includes participant. yyStudent t tests were conducted to determine differences between ethnic subgroups. regression analyses we conducted, which showed that the acculturation proxies and Latina subgroups were strongly related. Reviews by Ayala et al. (26) and by Pérez-Escamilla and Putnick (27) on studies examining the link between acculturation and diet among Latinos concluded that acculturation affects dietary quality negatively. Both found that less acculturation was related to higher consumption of fruit, rice and beans and to lower consumption of sugar and sugar-sweetened beverages. Although both included studies conducted among men and/or women, these overall findings, as well as others that specifically focused on pregnant women of Mexican descent (16) , support our findings. In our study, nonPuerto Rican Latinas had nutrient and food group serving intake patterns that reflected healthier dietary behaviours compared with their more acculturated Puerto Rican counterparts.
Compared with the national study by Abrams and Guendelman (17) , which was published 16 years ago, mean intakes in our study for energy (10 349 v. 8091?9 kJ, respectively), carbohydrates (345 v. 220 g, respectively) and Fe (18?7 v. 12?2 mg, respectively) were higher, but intakes of dietary folate (285 v. 287 mg, respectively) and Ca (1034 v. 952 mg, respectively) were almost identical. Compared with other studies, energy from saturated fat and protein intakes from the present study were similar to those reported by Harley et al. (16) and carbohydrate and cholesterol intakes were similar to those reported by Guiterrez (22) . Among food groups, the mean dairy serving intakes from our study were similar to those reported by Guendelman and Abrams (21) . Differences in nutrient and food group intakes between our study and others may be due to the following reasons: extremely small sample sizes of pregnant women in other studies (17, 21) ; different ways in which similar food groupings were defined (21) ; different dietary intake methods (24 h recall v. FFQ) (16) ; or differences in the recruited population characteristics (i.e. adult v. an adolescent sample) (22) . In addition, most of the previous studies were conducted over a decade ago.
Our study is unique because it examined intakes for over fifty nutrients and food groups to develop a comprehensive description of contemporaneous dietary intake patterns among pregnant Latina subgroups. The study published by Bowering et al. (18) three decades ago was limited in scope as it reported intake differences for only nine nutrients. Both Bowering et al.'s study and ours found that a higher proportion of Puerto Rican Latinas consumed more energy and Ca, whereas more nonPuerto Rican Latinas consumed higher levels of vitamin C. However, Bowering et al. found that a significantly higher proportion of Puerto Ricans had higher intakes of protein, whereas our study found no between-group differences in total protein intake. Thirty years later, we have expanded upon the study by Bowering et al., providing an extensive, complete, contemporary profile of nutrient and food group serving intakes and nutrient adequacy among low-income pregnant Latina subgroups living in the same geographical area. The present study has several limitations. First, it documented and compared nutrient and food group intake patterns between Puerto Rican and non-Puerto Rican Latinas. Non-Puerto Rican Latinas came from Mexico, Central America, South America and the Caribbean. Unfortunately, our sample size was too small for expanding the number of ethnic subgroups modelled in the statistical analyses. Second, our study was not specifically designed to measure prenatal supplement use. Thus, we were unable to estimate their contribution towards overall nutrient intakes. Third, our results are only generalizable to those populations that have characteristics similar to those of the sample in the present study. Finally, results from our multivariate logistic regression analyses showed that the acculturation proxy variables and ethnicity were strongly related and consequently could not be entered together in the same model. These findings suggest that the associations between ethnicity and nutrient/food group intakes were mediated by acculturation proxies. This hypothesis needs to be confirmed through future longitudinal studies.
The documented differences in prenatal dietary intake based on Latina ethnicity that were found in the present study provide insights that may aid clinicians and dietitians working with these populations. If length of time spent in and acculturation to the USA erode the traditional, healthier eating patterns of Latinas, it is important that clinicians and dietitians focus on encouraging their less-acculturated Latina clients to retain their healthy cultural eating habits and educate those who are more acculturated about culturally appropriate healthy recipes and menus. Traditional eating patterns have been linked to more optimal birth weight (28) ; therefore, educating clients on the benefits of traditional eating patterns may play an important role in facilitating an optimal birth outcome.
